Graphene paper prepared by new proprietary method involving high pressure and high temperature treatment in the reduction process show new possibilities in this area. Dierent phase content: multilayer and single layer graphene stacks recorded in this study for RGO samples are accompanied by the specic electric and optical parameters. We have found that process temperatures above 900
Structural and Electronic Properties of Graphene
Carbon nanotube (CNT) Buckypaper [19] and GO paper [1012] have been already extensively studied even before the onset of graphene era.
Graphene paper is new, very interesting and perspective material. Self-standing paper-like material built from graphene sheets stacked together, can combine many useful properties like mechanical strength and exibility [13] with thermal and electrical properties [14] .
Stacking sequence and number of layers of nanosheets of graphene present in the paper samples play important role [15, 16] in the electronic and electrochemical properties of the material studied.
Our goal was directed towards development of new proprietary method of obtaining GO and RGO papers [17] .
Samples
Graphite (Asbury1) was oxidized via Marcano oxidation process [18] . To a mixture of concentrated sulphuric and phosphoric acids graphite akes were added followed by potassium permanganate. Graphite oxide was puried by sedimentation and centrifugation and exfoliated by sonication process. Recently developed new method [17] of forming the paper sheets was used to obtain GO paper samples and then used subsequently as precursor to obtain RGO papers.
We have chosen for our study two groups of samples of 
X-ray diraction
Our X-ray laboratory setup employed Philips X-pert diractometer which was equipped with a Cu sealed tube X-ray source. Diractometer was outtted with a Philips parallel beam Bragg X-ray mirror in front of the X-ray tube. We have used this setup to measure the diracted intensity around standard angular positions for (002) reection of graphite and (001) reection of GO assemblies. We have also directed our attention to the angular position of (10) [19, 20] .
Recorded scans show unanimously that GO samples show standard position of (001) reection of GO platelets assembled in multilayer stacks (58 planes) with interplanar spacing d = 7.3−7.5 Å (Fig. 2a) . We have also recorded signicant signal at the angular position for (10) 2D reection from single graphene planes dispersed in the sample (Fig. 3a) . Since the position is the same for both GO or RGO lattices we are not specifying which species are present. Summary of the main X-ray parameters deduced from the X-ray measurements are assembled in Table I . Raman spectra observed for GO precursor sample (Fig. 4a) are similar to the already observed spectrum for this type of samples [18] . In our case it is accompanied by the signicant background signal spread over whole range of the recording. It can be attributed (background) to the luminescence signal already evidenced in this type of samples [21] .
Spectra recorded for RGO/GO T500 sample (similar for all Tx type samples in this study) shown in Fig. 4b is very analogous to the precursor spectra as far as intensity of the main peaks is concerned. The only exception is a lack of luminescence background.
Example of the Raman spectrum typically recorded for all MPx type samples (MP10 sample) is shown in Fig. 4c .
Basically it shows classic spectrum of the multilayer graphene with D, D , G and 2D peaks clearly visible. 
Electrical measurements
Electrical parameters of the samples in this study were characterized by four-point probe and microwave contactless technique to nd a paper sheet resistance.
The Hall eect in the van der Pauw conguration was measured to establish concentration and mobility of charge carriers in the samples as well as surface resistivity. Measurements are summarised in Table II. 
Optical characterization
Various groups of oxidising agents present in the GO precursor sample showed their marks in IR spectra (see No plasma behaviour was observed for the GO precursor sample.
The reectivity data were tted using dynamic dielectric function in the Drude approximation and main results are shown in Table III. A very tin GO paper allows us to study transmission even in visible region. However the absorbance does not Tunable microstructure and resulting resistivity, carrier mobility and optical parameters of the paper via high P /high T treatment may be the way to further development of the material according to the specic application requirements.
